Oxidative stress induces DNA damage and inhibits the repair of DNA lesions induced by N-acetoxy-2-acetylaminofluorene in human peripheral mononuclear leukocytes.
Human mononuclear leukocytes were exposed to prooxidants such as H2O2, phorbol-12-myristate-13-acetate, and 4-nitroquinoline-N-oxide, and the effects on induction of DNA damage and repair were evaluated. ADP ribosylation was activated by prooxidant exposure and the response was bimodal with peaks of activation occurring at about 30 min and 4-5 h. Other evidence for prooxidant-induced DNA damage was provided by nucleoid sedimentation assays. Unscheduled DNA synthesis (UDS) was only slightly induced by prooxidant exposure which suggested that either the DNA lesions were repaired by a short patch mechanism involving little UDS, or the repair process was inhibited by prooxidant exposures, or some combination of both. This point was clarified by the fact that the repair of DNA lesions induced by N-acetoxy-2-acetylaminofluorene, an inducer of large patch DNA repair, was inhibited in a dose-dependent manner by exposure to H2O2 and the inhibition was dependent on ADP ribosylation. In contrast, the repair of DNA strand breaks induced by prooxidant exposures as identified above were complete within about 8 h and the repair was independent of ADP ribosylation. Both ADP ribosylation and N-acetoxy-2-acetylaminofluorene-induced UDS were shown to be up- and down-regulated by the redox state of human mononuclear leukocytes indicating a unique mechanism of cellular control over DNA repair.